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the length s of the cubic and for the other the length h ot an element of the cylinder, the coordinates (s, Ji) correspond in a one-to-one manner to the points of the surface, except that the coordinates (a, li) and (—a, li) correspond to the same point of the surface.
2. Consider a cylinder in Euclidean space standing on a lemnis-cate. Its geometry is the same as that of the Euclidean plane for restricted portions. We will take the origin at the double point of the lemniscate, define s as the length of the curve and h as the length of an element of the cylinder. Then if 2a is the entire length of the lemniscate, the group of the surface is
s' = s -f 2na, h' = A,
where n is an integer; that is, the coordinates (#, A) and (s + 2rza, A) refer to the same point of the surface. But the coordinates (0, A) and (na, It) also refer to the same point of the surface, since they give points on the double line.
Examples of a similar kind may be formed for three dimensional spaces without difficulty as far as the analytic work is concerned. How far they are conceivable as an explanation of physical space, involving as they do the passing of space through itself without break in the continuity of each of the intersecting portions may be open to question. They have been examined by no one in detail and we shall rule them out of the following discussion.
"We pass now to the special consideration of the three kinds ot space.
Spaces of Zero Curvature.
If k = 0, X is the Euclidean space and its movements are the Euclidean movements. A rotation around an axis cannot be a transformation of the group of the space 8 since, as we have seen, no transformation of the group can have a real fixed point. We must form the group therefore by the use of translations and screw motions.
The use of translations alone lead to three and only threele point. The geometry of the cylinder is that of the Euclidean plane except for the presence of the double line.
